Pretranslational down regulation of cytochrome P450 2C11 in vitamin A-deficient male rat liver: prevention by dietary inclusion of retinoic acid.
Manipulation of vitamin A intake has been associated with altered rates of cytochrome P450 (P450)-mediated microsomal drug oxidation. Dietary vitamin A deficiency reportedly results in decreased rates of P450-dependent substrate oxidation, but the mechanisms underlying these changes remain unclear. In this study, the effects of dietary vitamin A modulation, as well as dietary inclusion of all-trans-retinoic acid (ATRA), on major constitutive P450s were defined. Total microsomal P450 in deficient male rats was decreased to 72% of control (0.63 +/- 0.07 vs. 0.88 +/- 0.08 nmol/mg of protein; P < .05); this was prevented by inclusion of ATRA (12 micrograms/g) in the deficient diet. Dietary vitamin A deficiency decreased rates of P450 2C11-mediated testosterone 2 alpha- and 16 alpha-hydroxylation in rat liver to 44 and 47% of respective adequate control, whereas rates of 6 beta- and 7 alpha-hydroxylation of the steroid were unaltered; inclusion of ATRA into the deficient diet prevented the loss of 2C11 activities. Immunoblot and RNA analysis revealed decreases in P450 2C11 apoprotein and its corresponding mRNA in liver from deficient rats that was prevented by inclusion of ATRA in the deficient diet. Serum testosterone concentrations were reduced in deficient rats and this also was prevented by dietary ATRA. To discern whether this was a direct effect of vitamin A on P450 2C11 regulation, further experiments evaluated the effect of ATRA administration to male rats maintained on standard rat chow (vitamin A-adequate). Dose- and time-dependent decreases in P450 2C11 activity were observed.(ABSTRACT TRUNCATED AT 250 WORDS)